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ABSTRACT

Recent literature cites interest toward utilizing new technologies to unify methods within geography.
One area showing promise towards fulfilling this goal is qualitative GIS (QGIS), which combines the
methods of social/cultural and spatial/analytical geographers. QGIS research combines sketch maps with
GIS and qualitative research methods to uncover “hidden geographies” found within the individual geonarratives of individuals and within groups of individuals. This thesis explores the merits of using newly
developed technology for digital sketch maps acquisition, computer assisted qualitative data analysis
(CAQDAS) and qualitative geographic information system (QGIS) analysis for the discovery of “hidden
geographies”. The case study demonstrates the utility of touchscreen technology to collect sketch maps
and the complementary effect of combining social/cultural and spatial/analytical methods to visualize
the hidden geography within the therapeutic landscape of student veterans in Whatcom County,
Washington. This exploration also suggests direction for further research using digital sketch map
acquisition for gaining insights into other socio-spatial processes that are not captured by traditional
geographical analysis methods.
Keywords: Sketch maps, cognitive maps, mental maps, CAQ-GIS, qualitative GIS, digital sketch map collection, geographic
information systems (GIS), geo-referencing, mixed methods, data integration, qualitative analysis software, therapeutic
landscapes, hidden geographies
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Chapter 1 Background, History and Aims of Research
This thesis is about an exploration of the merits of using digital sketch maps acquisition, computer
assisted qualitative data analysis (CAQDAS) and qualitative geographic information system (QGIS)
analysis for the discovery of “hidden geographies”. It is written in five chapters outlining the evolution
of my research questions and findings. A case study, which investigates the health neighborhood of
student veterans, demonstrates the results of my research. Chapter 1 outlines the structure,
background, history, aims and research questions of this thesis. Chapter 2, the literature review,
describes the context and supporting literature, leading to development of my research questions and
case study. Chapter 3 is a discussion of the research methods that I used to collect and analyze sketch
maps data using a digital sketch mapping tool. Chapter 4 discusses the results of the research and
findings of my research. Chapter 5 discusses insights, limitations and generalizability of this research.
The appendices include my analysis codebooks, data collection protocols, and documentation submitted
to WWU’s Institutional Review Board (IRB).

What is a hidden geography?
“Whosoever wins the war gets to rewrite the history; whosoever wins the war also makes the maps.”1
This aphorism, shared with me long ago by a learned historian, succinctly summarizes the monopoly
over knowledge production by those who happen to be in power. The history and the maps produced
by the dominant power structure are in the public domain under the auspices of governmental bodies

1

Dusiewicz, Brother Frank CR, Aphorism about power structure, history and map making (personal
communication)., ca 1976.

such as federal, regional or municipal GIS databases or in a database of economic activity. The maps
produced using these public domain sources represent the collective view of the world as understood by
those who are at the top of the power structure. There are, however, other sources of geographical
knowledge production constructed by individuals who are not part of the dominant power structure.
These alternative sources of geographic knowledge, hidden geographies, arise from individuals and
groups who have their own internalized version of geographical spaces not necessarily aligning with
geographies existing in the public domain.

Hidden geographies are maps created by individuals and groups who have a personal understanding of a
space that is not available from census information or other sources available in the public domain.
McConchie describes maps made by the artist kanarinka (sic) into who uses digital mapping and the
experience of urban space on the body.2 Brennan-Horley documents key creative spaces known only to
members of Darwin, Australia’s creative class through collections of sketch maps.3 McKittrick and Peake
describe the work of Edouard Glissant, who describes the landscape of the Caribbean through the eyes
of eyes of escaped slaves.4 Dyck documents the changing geographies of women with multiple sclerosis
as their household socio-economic status changes.5 The maps produced are geographies that present

2

Featured Article Kanarinka, “Art-Machines, Body-Ovens and Map-Recipes: Entries for a Psychogeographic
Dictionary,” Cartographic Perspectives 0, no. 53 (January 3, 2006): 24–40, doi:10.14714/CP53.360; A. L.
McConchie, “Mapping Mashups: Participation, Collaboration and Critique on the World Wide Web” (University of
British Columbia, 2008), https://circle.ubc.ca/bitstream/id/7990/ubc_2008_fall_mcconchie_alan.
3
Chris Brennan-Horley, “Mental Mapping the ‘creative City,’” Journal of Maps 6, no. 1 (January 2010): 250–59,
doi:10.4113/jom.2010.1082.
4
Katherine McKittrick and Linda Peake, “What Difference Does Difference Make to Geography?,” in
Questioning Geography, ed. N. Castree, A. Rogers, and A. Sherman, n.d., 49.
5
I. Dyck, “Hidden Geographies: The Changing Lifeworlds of Women with Multiple Sclerosis,” Social Science &
Medicine (1982) 40, no. 3 (February 1995): 307–20.

2

alternative visions of the world, personal and subjective geographies; hidden knowledge until disclosed
to the researcher.
These alternative geographies appear in the literature under various names such as counter maps,
critical geographies or public participation GIS.6 In the two primary bodies of work which guided my
research design, Christopher Brennan Horley refers to alternate geographies as vernacular or hidden
geography, while Scholtz refers to these geographies as “non-system resources that support health”.7
Feminist GIS research is aware of power differences in social and economic realms and focuses on
geographies which capture the geographic knowledge of groups who are not part of the dominant
power structure.8 Feminist geographers recognize that geographic knowledge is produced from
multiple points of view and refer to the idea of geographies which incorporate “multiple ways of
knowing”.9 Hidden geographies incorporate multiple ways of knowing into geographic knowledge
production as well.10 In contrast to the geographic information found in the public domain and
produced by entities which dominate the power structure of the community, hidden geographies are
collected from the lived experiences of individuals and groups.11

6

Nancy Lee Peluso, “Whose Woods Are These? Counter-Mapping Forest Territories in Kalimantan, Indonesia,”
Antipode 27, no. 4 (1995): 383–406; R. Sieber, “Public Participation Geographic Information Systems: A Literature
Review and Framework,” Annals of the Association of American Geographers 96, no. 3 (2006): 491–507.
7
Brennan-Horley, “Creative City Mapping: Experimental Applications of GIS for Cultural Planning and Auditing”
2012, http://ro.uow.edu.au/cgi/viewcontent.cgi?article=4235&context=theses; Allan Friedlob et al., “Patient
Health Neighborhood Mapping Proposal: Actionable Research for Patient Centered Care and Patient Activation”
(Bellingham, WA: Critical Junctures Institute, 30 2009).
8
Mei-Po Kwan, “Feminist Visualization: Re-Envisioning GIS as a Method in Feminist Geographic Research,”
Annals of the Association of American Geographers 92, no. 4 (December 2002): 645–61, doi:10.1111/14678306.00309.
9
Meghan Cope and Sarah Elwood, Qualitative GIS: A Mixed Methods Approach (SAGE, 2009).
10
Noel Castree, Alisdair Rogers, and Douglas Joel Sherman, eds., Questioning Geography: Fundamental
Debates (Malden, MA: Blackwell Pub, 2005).
11
Dyck, “Hidden Geographies”; Isabel Dyck, “Using Qualitative Methods in Medical Geography: Deconstructive
Moments in a Subdiscipline?,” The Professional Geographer 51, no. 2 (1999): 243–53, doi:10.1111/00330124.00161.

3

My exploration on the topic of hidden geographies is inspired by two studies which use hand-drawn
mapping to find hidden geographies. The first study, performed by Scholtz and Friedlob, was a
byproduct of a larger healthcare improvement project that occurred in Whatcom County between 2005
and 2010.12 Scholz and Friedlob collected over one hundred sketch maps and interviews from residents
of Whatcom County to understand the “health neighborhood” of this group of individuals. Scholz and
Friedlob defined health neighborhood as “any person, place, thing or activity that you use to maintain
and or improve your health”.13 The participants of the study drew a sketch map of their health
neighborhood and then described all the components of their health neighborhood. The desired
outcome of the study was to produce a geography of the “hidden” healthcare neighborhood
components not found among records in the public domain. The policymakers and practitioners
sponsoring this work desired a navigable map of these hidden healthcare neighborhood components as
a resource to improve patient care.

The second study, performed by Brennan-Horley, documented the geography of “Darwin’s creative
epicenter” in the city of Darwin, Australia, as described by members of Darwin’s creative class.14 The
creative class is a socioeconomic group described by Richard Florida as well educated, knowledge-based
workers who draw on complex bodies of knowledge to solve specific problems.15 Brennan-Horley’s aim
was to document existing creative activities and spaces in Darwin and to develop qualitative methods

12

Friedlob et al., “Patient Health Neighborhood Mapping Proposal: Actionable Research for Patient Centered
Care and Patient Activation.”
13
Richard Scholtz, “Mapping Your Health Neighborhood,” pg. 3 Conference Proceeding, The 4th International
Conference on Patient- and Family-Centered Care: Partnerships for Enhancing Quality and Safety (Philadelphia, PA:
Institute for Patient and Family Centered Care, 17-19 2009),
http://www.cmcgc.com/media/handouts/29FC01/H7_Handout_Scholtz_Richard.pdf.
14
Brennan-Horley, “Mental Mapping the ‘creative City.’”
15
Richard Florida, Cities and the Creative Class (Routledge, 2005).

4

for mapping perceptions of “creative Darwin” using GIS.16 The participants of the study made markups
over a paper base map of Darwin and described their personal knowledge of creative spaces as they
were interviewed by the researcher. This collection of hidden geographies was compiled into a threedimensional map of creative spaces found within the city and used by policymakers to develop and plan
creative spaces within the city of Darwin.
The two studies used different techniques to collect and document hidden geographies. Sholtz et.al.
used mental maps; Brennan-Horley used sketch maps to discover hidden geographies. In both cases,
producing a map of the findings was a desired result. The Scholtz, et al. study was less overtly
geographical in nature because participants were asked to draw a sketch map of their health
neighborhood on a blank piece of paper and only about 40% of these maps contained specifically spatial
content. The Brennan-Horley study was very specifically geographical in nature in that subjects made
markups of creative spaces on a paper base map of Darwin. The Brennan- Horley study produced a map
of creative spaces in the city. The most interesting results of the Scholz et al. study was the visual
content represented within the drawn mental maps and especially the thoughts and ideas about health
neighborhoods contained within the recorded interview data.

These two studies led me to develop two questions related to the larger research agenda within the
discipline of geography. In 2004, the centennial year meeting of the American Association of
Geographers, Alexander Murphy in his plenary address reviewed the past, present and future of

16

Brennan-Horley, “Creative City Mapping: Experimental Applications of GIS for Cultural Planning and
Auditing.”

5

geography17. Murphy's plenary address proposed a research agenda for geographers to fulfill in the
second century of the American Association of Geographers. The first item on Murphy's agenda for
geography’s future is for geography as a discipline to develop a unified methodological framework
following the lead of other mature sciences. Within this goal, Murphy calls on geographers to find a way
to reconcile the long standing and theoretical schism between physical geographers and cultural
geographers. The second overarching research goal which Murphy calls upon geographers to develop is
to find ways to use the technological advances available to geographers.

Two Research Questions
These two goals led me to develop my research questions and the aim of this thesis. In my first research
question, "How does exploration of digital sketch mapping and CAQDAS contribute to the research
agenda goal to unify methodologies within geography?", I address Murphy's first goal of unifying
methodologies within geography by exploring the use of GIS (commonly viewed as a quantitative tool)
to answer a question about hidden geographies (a question that is qualitative in nature). My second
research question, “What are the utilities and merits of a digital sketch mapping application used for
collecting information about hidden geographies?” addresses Murphy’s goal to use technological
advances in geography by developing and using a digital sketch mapping tool to collect and analyze
hidden geographies.
My aim is to extend the research of unifying methodologies in geography and to use new technologies
within geography by experimenting with a method of digitally collecting sketch maps within computer
assisted qualitative data analysis software (CAQDAS) and performing both quantitative and qualitative

17

Alexander Murphy, “Introduction, Annals of the Association of American Geographers Centennial Forum:
Where We Have Come From and Where We Are Going,” Annals of the Association of American Geographers 94,
no. 4 (2004): 701–2, doi:10.1111/j.1467-8306.2004.00422.x.

6

analysis on the data from a case study of health neighborhood sketch maps drawn by student veterans
in Whatcom County. Given that the hidden geography is held in the individual and collective
perceptions and understanding of a geographical space by a group of individuals, I needed a question
and a group of people that were accessible to me in a geographical area that I had some personal
familiarity with. The question, geographical area, and population I chose to document the hidden
geography of consisted of the “health neighborhood”, in Whatcom County (and beyond) of a group of
student veterans attending Western Washington University.

7

Chapter 2 Literature Review
Overview
In this chapter, I review the literature that informs my research questions and my research design. My
frame of reference for the understanding of the issues within the scope of the study is guided by several
groups of geographers. First, I review Alexander Murphy’s plenary remarks at the 2004 centenary
meeting of the American Association of Geographers.18 Murphy summarized the methodological and
theoretical progress of geography’s last century and put forth a research agenda for geography’s second
century. Murphy outlines two research agenda items for geography’s second century. Murphy’s first
agenda item is for geography to develop a unified methodological approach as have other mature
sciences. One facet of attaining a unified methodological approach within geography is to reconcile the
long standing disconnect between spatial analytical and social cultural geographical methods. The
second agenda item is for geography to make use of use technological of advances available to the field.
I will review how geographers have responded to these two challenges. To understand the basis of the
“unification of methods challenge” in geography, I review some history of how quantitative versus
qualitative methods in geography came to be at odds with each other. I then discuss how the
theoretical framework of cultural geography and feminist geography contribute to fulfillment of
Murphy’s goals. I outline evolution through several areas of research, referred to by Kwan as hybrid
studies and boundary projects, as they use both qualitative and quantitative methods and technologies
to unify methods in geography.19 I outline the development of neogeography, a crucial step toward the
development of qualitative GIS. Next, I review the history of hand-drawn maps as guided by Boschmann

18

Ibid.
M. P. Kwan and G. Ding, “Geo-Narrative: Extending Geographic Information Systems for Narrative Analysis
in Qualitative and Mixed-Method Research∗,” The Professional Geographer 60, no. 4 (2008): 443–465,
doi:10.1080/00330120802211752.
19

8

and Cubbon, whose review of the many studies related to hand-drawn maps provided clarity to my
understanding of the multiple theoretical frameworks contributing to the development of QGIS
(qualitative GIS) as used in my thesis.20 I follow the evolutionary background of hand-drawn maps,
beginning within the subdiscipline of behavioral geography and trace the development of geographers’
efforts to reconcile quantitative and qualitative methodology as it relates to the use of hand drawn
maps, specifically the evolution and relations between mental maps and sketch maps, as used today,
and the culmination of this evolution in QGIS (qualitative GIS). Since my case study is situated within
the subdiscipline of medical and health geography, I briefly refer to the theoretical history of this
discipline and its efforts to respond to Murphy’s call for unification of methodologies. Finally, I will
discuss two case studies using hand-drawn maps that influenced me personally and led me into this line
of research. Having outlined the body of literature of what has been done and what needs to be done I
will then describe my contribution to this research agenda.

The 2004 AAG Centennial Meeting; A Retrospective and Prospective of American Geography
My literature review begins in 2004 at the centennial meeting of the AAG (American Association of
Geographers). In his plenary remarks at the centennial meeting of the AAG, President Alexander
Murphy reviewed the progress made in the last 100 years of American Geography and put forth a
research agenda for geographers to fulfill as they move into geography’s second century. As I review
the developments in fulfilling Murphy’s agenda, I emphasize developments in the use of hand drawn
maps and the subdiscipline of qualitative GIS (QGIS) as related to my thesis. The most important item

20
E. Eric Boschmann and Emily Cubbon, “Sketch Maps and Qualitative GIS: Using Cartographies of Individual
Spatial Narratives in Geographic Research,” The Professional Geographer, no. ahead-of-print (2013),
http://www.tandfonline.com/doi/abs/10.1080/00330124.2013.781490.

9

on geography’s research agenda is to follow the tradition of other mature scientific disciplines to create
a unifying methodological framework21. To carry out this goal, Murphy says, geographers must reconcile
long-standing theoretical and methodological differences between spatial-analytical (quantitative)
geography and social-cultural (qualitative) geography. Much of geography’s difficulty with
methodological reconciliation stems from interpretation of Kuhn’s work, “On the Structure of Scientific
Revolutions”.22

How Kuhn Caused the Qualitative Versus Quantitative Rift in Geography
Kuhn published his influential treatise about the history of science in 1962 proposing a unique view of
how science progresses. Prior to Kuhn’s work on the nature of scientific revolutions, accepted thinking
was that scientific process moves forward by rational and incremental addition of new facts to
established facts and theories. Kuhn’s view of scientific process is that progression occurs in a series of
revolutionary episodes in which a particular theoretical paradigm is accepted and guides research within
a scientific discipline. As research under a paradigm continues, anomalies are discovered. These
anomalies are discoveries which the accepted paradigm does not explain. As the science progresses,
more anomalies are discovered, and this causes a situation of anomie. As anomalies accumulate, there
is a certain amount of anxiety and dissatisfaction among workers in the discipline (it is that same feeling
that occurs in political revolutions). Theoretical sides are chosen, heated discussions pervade the
discipline. Eventually someone develops a new paradigm which sufficiently answers the questions
posed by the accumulation of the discovered anomalies. A paradigm shift occurs in which the new
paradigm is suddenly and swiftly adopted (a scientific revolution). The new paradigm results in new and

21
22

Murphy, “Centennial Forum.”
Kuhn, The Structure of Scientific Revolutions.

10

revolutionary findings within the discipline and… a new revolutionary cycle begins. Kuhn further asserts
that scientific revolutions do not progress in a rational fashion. They are influenced by a mix of human
interactions and even fad and fashion of the time.

The scientific revolution at the beginning of this literature review occurs when the AAG is 50 years old.
In the 1940’s and 1950’s technological and statistical analysis models developed while fighting WWII
were adopted by other scientific disciplines and geography, in response to concerns over being viewed
as unscientific and overly descriptive, also adopted a quantitative approach to analysis of spaces. Taking
a cue from psychology, economics and other social sciences this dissatisfaction with the descriptive
approach led to adoption geography’s quantitative approach. This new geography’s methodological
framework changed from an ideographic (descriptive) pursuit to a (nomothetic) empirical lawmaking
pursuit. The adoption of this paradigm is geography’s quantitative revolution.23

Soon after acceptance of geography’s new methodological framework, a series of debates emerged
conveniently described as the battle of the “Qualitatives” (social/cultural, human, cultural geographers)
versus the “Quantitatives” (analytical/spatial, physical Geographers).24 The quantitative revolution in
geography resulted in adoption by physical geographers of the scientific method (and in general a more
quantitative and inductive model of knowledge generation). Scientific method involves the collection of
data and observations, hypothesis building and testing, theory generation and finally, the development
of general laws applicable to multiple situations and used to predict behavioral responses to
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geographical spaces. The essence of the discord between qualifiers and quantifiers is the belief that
each the other’s method does not fully describe a geography.

One of Kuhn’s more controversial ideas is the introduction of the human factor into the progression of
science. To paraphrase Kuhn’s thoughts on the human factor, he says that in science, as in haute
couture, you’ll find fad and fashion.25 Among the geographers who resisted joining quantitative
revolution were the cultural geographers. The steadfast resistance of cultural geographers to adopting
more quantitative methods led to long-standing mutual distrust among cultural geographers and
physical geographers who happily adopted and happily describe themselves as quantitative
geographers.26

Cultural Geography’s Commitment to be Out of Step; Avoidance of Being “Slaves to Fashion”
The course of Yi Fu Tuan’s career in geography, spanning 50 years, is particularly informative when he
speaks of fad and fashion within geography and the importance of cultural geography’s resistance to the
“fashionable” approaches.27 Geography is rightly concerned with issues of social justice and quantitative
approaches; however, geographers should also take care to discuss issues that are not at the height of
fashion and not at the top of society’s present agenda. He discusses Western society’s propensity to
conceptualize in terms of dyads (such as “nature versus nurture” or “quantitative versus qualitative”)
with the implication that perhaps there are other ways to categorize knowledge. Tuan’s advice to
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geographers is to understand that the job of cultural geographers is to be distinct in their work from the
work of the more quantitative areas of geography and to come up with ideas which today may be
viewed as “out of step” but, in the longer view of history, may be viewed as ideas that help people see
themselves and their world in a slightly different light.28

Geography’s problematic interpretation of Kuhn; Hybrid Studies, Boundary Projects
Mei-Po Kwan nicely summarizes the quantitative versus qualitative rift in geography and offers an
epistemological approach that allows geographers to move past the canonical positions of the
quantitative/qualitative camps. First, she suggests that geography’s interpretation of Kuhn ‘s “The
Structure of Scientific Revolutions” is a major obstacle to resolving the qualitative versus quantitative
method debate. Kuhn’s conception (and geography’s interpretation) of scientific progress is that one
paradigm completely replaces the existing one and a clean break must occur with the preexisting
paradigm. Kwan suggests that this succession does not fit in a discipline like geography where multiple
perspectives and methods coexist. She suggests that geography has backed itself into a corner and that
perhaps geographers should re-examine and reassess the possibilities of how these perceived opposing
viewpoints can inform and strengthen one another.29 Progress in geography is more likely to occur
when individuals of different perspective collaborate and adopt an attitude of “cosmopolitan tolerance”.
Kwan proposes a way for geography to progress towards a unified method in the form of research that
challenges the boundaries of the quantitative versus qualitative rift. Kwan refers to this mindset as
practicing around “hybrid studies” or “boundary projects”. Most of these boundary projects occur in
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QGIS and address issues informed by critical geographies and/or the use of GIS to understand the lived
experiences of individuals in various cultural contexts.30

Responding to Murphy’s call for methodological unification, and to Kwan’s call for a methodological
“cosmopolitan tolerance”, feminist and GIS geographers have explored opportunities within the realm
of boundary studies and hybrid projects. Their work culminates in Qualitative Geographic Information
Systems (QGIS), a geographic method which shows promise of one way towards the goal of a unified
method for geography.

Feminist Geography
At its inception, feminist geography concerned itself with improving women’s lives by understanding the
sources, dynamics, and spatiality of women’s oppression and by documenting strategies of resistance.
Feminist geography’s three main lines of research discussed gender as difference, gender as a social
relation, and gender as a social construction. Although feminist geography began with a focus and
concern with gender- related issues, its focus today has wider applications. The cosmopolitan tolerance
exercised in QGIS is possible due its basis in feminist geography. Therefore, this section begins with a
brief outline of feminist geography and how relates to the development of QGIS.

Prior to the formulation of a feminist theoretical framework, geography operated under a masculinist
epistemology. The masculinist epistemology is based on a universalist understanding of the world.
Universalism is a belief that there exists an omniscient viewpoint from which knowing the world can be
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viewed in its totality. This view of knowing assumes that the researcher can objectively discover facts
about how things work. These facts exist awaiting discovery by the objective researcher. Consideration
of class, race, political persuasion, gender and sexuality is avoided as it biases the process of discovery.

Feminist geography challenges the masculinist view of science as objective, neutral and value free;
rather, it views science as always having positionality and producing situated knowledge. Situated
knowledge, unlike universalist knowledge, is an acceptance that knowledge is related to a time and a
place and is incomplete. The knowledge acquired by feminist geographers is reflexive; in which the
relationship between cause and effect is bidirectional. Feminist geography’s reflexivity is an act of selfreference where examination of a phenomenon refers to and affects the researcher who is carrying out
the examination.31 Feminist geographers who utilize GIS technology do not accept the historical
presumption that GIS technology is immutably connected to a positivist/masculinist epistemology.32
Feminist geography is important to the evolution of QGIS because it challenges the masculinist
epistemology of conventional GIS and recognizes the importance and value of understanding
geographical space from points of view outside of the dominant power structure.33
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The feminist geographers draw on learning about geographical space from a point of view that often is
counter to the view of those in power. They stress that there are “other ways of knowing”, a type of
knowing that comes from exploring everyday experience and from groups that are not in power and do
not set policy. Gathering information from these groups informs geographers of different issues than
would be seen in an analytical/spatial approach. It is concerned with taking an activist approach toward
social justice and the research methods are often participatory.34 Because there is no overall objective
method of producing knowledge and arriving at a single "truth" is impossible, feminist geographers are
open to using multiple methods of acquiring knowledge. The research method chosen for a study is
dependent on what method is best suited for the research questions. Therefore, it is acceptable to use
multiple methods within a research study as the weaknesses of one method are accentuated by
another.

GIS and Neogeography
Michael Goodchild, who coined the term “GIS” in 1992, discusses the extraordinary potential of GIScience—
highlighting the challenge of moving beyond the analysis of static maps and datasets and into a more
dynamic GIS process and speaks to the challenge of geography’s taking advantage of technological
advances.35 Goodchild outlines the history of mapmaking and introduces some technological advances that
took GIS out of the realm of static map and dataset analysis into the dynamic realm of “new geography” This
“new geography”, dubbed “neogeography” by Turner, became possible through the development of two new
technologies.36 Neogeography is the result of the development of Web 2.0 and the wide availability of a tool
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which Goodchild refers to as the "digital earth” (the rest of us know it as Google Earth).37 Web 2.0 is a set of
internet software that facilitates bi-directional collaboration in which users share and view information with
central websites and each other. Web 2.0 made sharing geographical (and other) information practical.38 The
second technological development, a freely accessible virtual model of earth facilitated the visualization and
sharing of geographical information. The roots of Google Earth begin with US Vice President Al Gore who, in
1998, spoke of the development of a digital globe program within the US government. He described a 3dimensional virtual earth in “which a child of the future could explore the earth and fly through as if on a
magic carpet”.39 The Gore speech in inspired several efforts to develop a virtual globe. The Keyhole
Company created one of the first versions of this digital globe program and it named EarthViewer.
EarthViewer was acquired by Google in 2005 and was made freely available to the public, thus beginning
neogeography. Shortly after the debut of Google Earth, other neogeographies contributed to the

democratization of GIS by allowing participation of individual users and groups in the production of
geographic knowledge. Examples of this type of participatory GIS (PGIS) include, MapQuest, Flickr,
Twitter and OpenStreetMap (OSM).40 Each of these technologies use GIS, GPS and user generated
knowledge of geography.
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OpenStreetMap, created by Steve Coast in 2004, is a freely accessible digital map of the world available to
anyone with access to a computer and the internet.41 It is an example of “crowdsourced” or volunteer
geographic information. In the aftermath of the 2010 Haiti earthquake relief effort, the traditional GIS
establishment was unable to produce maps to assist relief efforts in a timely fashion. Non-expert volunteers,
working from the ground level and entering data using GPS enabled portable devices, created the map sets
used for relief efforts. Although these maps were not entirely accurate nor authoritative, they became the
de facto authoritative source used for recovery efforts in the aftermath of the Haiti earthquake of 2010.42

Neogeography differs from traditional GIS in several important ways.43 Epistemologically, neogeography
draws upon the agenda of feminist geography, challenging the masculinist assumption that knowledge is
objective and exists, waiting to be found, independent of the bias and the positionality of the objective
researcher. It gives GIS leave from academia and entry into the realm of enthusiastic GIS non-experts. The
tools and data of neogeography are easily accessible through the Internet and therefore available to nonexpert users. Knowledge production in conventional GIS depends on the correspondence theory.
Correspondence theory assumes that knowledge production is a technical process in which discovery of truth
occurs from a rational examination of physical facts. Knowledge production in conventional GIS is a technical
process, not a social process in which the observer contributes to truth and knowledge production.
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Neogeography’s approach to knowledge production acknowledges the possibility of alternative theories of
truth. Knowledge is produced from the “bottom-up” rather than from the “top down” as it does in
traditional GIS.44

The most important finding from my survey of the literature on neogeography is in the shift of power within
GIS. Because of Web 2.0, free accessibility to the “digital globe,” and other freely accessible mapping tools,
voices from other than “the man” have the power of mapping as a communication tool. Rather than being
quantitative, law based and expert-centric, neogeography produces geographies that have user-centered
meanings. Unlike the correspondence model of truth, the truth uncovered in neogeography is a truth
created through individual meaning. This ability to mix and match multiple layers of data upon a base map
shows the possibilities given by neogeography and opens the possibility of expanding GIS from a purely
quantitative tool into a tool that can tell a story of a person or of a group.45 Neogeography uses the
theoretical framework of the feminist geographer’s “multiple ways of knowing” and brings to light heretofore
“hidden geographies”. This democratization of mapmaking changes the balance of power and knowledge
production in mapmaking.46 With the beginnings of neogeography it is no longer true that “whosoever wins
the war, writes the history, makes the maps”.47
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Emergence of Qualitative GIS
The epistemological freedoms developed from within the neogeography movement set precedent
toward boundary studies which I see as a natural progression toward the development of QGIS. QGIS
research examines possibilities for integrating the quantitative methods of traditional GIS with
qualitative techniques. Explorations integrating GIS (traditionally viewed as a quantitative) with
qualitative data have included combining multiple forms of media, such as embedded mental maps,
audio, video, photographs or sketch maps within a GIS system. The QGIS studies are those hybrid
projects and boundary studies Kwan speaks of when discussing unifying methods in geography.48
Combining qualitative data with GIS, a tool traditionally viewed as quantitative, begs the question, “How
can you mix spatial/analytical technique with cultural/qualitative technique?” GIS, since its inception,
has been viewed as an analytical tool reserved for those geographers who work in the realm of
quantitative analysis. How can one theoretically and methodologically justify using GIS, a tool assumed
amenable only for quantitative analysis, in research asking qualitative questions?

Pavlovskaya, in Qualitative GIS: A Mixed Methods Approach, examines and deconstructs the notion that
GIS is a quantitative tool.49 The dominant discourse within GIS continues to maintain it is a quantitative
tool. The primary users are corporate, military, and state interests. A single corporate developer
dominates the GIS software market. In the context of its conventional use, GIS represents power to
most audiences. In the academic world a GIS department results in funding, jobs and student
enrollments. The images produced by GIS are visually stunning and convey authority and the power to
convince. GIS puts forth the impression of scientific method and quantitative analysis. Adding to this
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science-based quantitative impression is the context of the technology-rich environment displayed in
the GIS lab. Because of this context, GIS has the power to alienate and marginalize workers whose
epistemological roots originate in other research methods. For example, from the point of view of
cultural geographers, it is not difficult to imagine GIS as a research method which reduces places and
people to digital “dots” and aids those in power to make decisions without involving local communities.

As a result of its placement and use by corporate, military and state interests GIS is firmly associated
with quantitative methods, despite the fact its origins are mainly non-quantitative. The original uses of
GIS include land use planning, census administration, remote sensing and mapping. These fields require
specialized knowledge, however, the specialized knowledge required is not the same as the knowledge
required for quantitative analysis. The linkage between GIS software and computers is promulgated the
notion that GIS, as a result of being computer-based, is a quantitative endeavor. The fallacy of this
notion is proven by considering software such as Microsoft Word; few would assert that this word
processing software is quantitative in nature only by virtue of the fact that it is computer-based.50

The most common functionalities of GIS software are not quantitative. Most GIS users access
techniques such as overlay of two layers, calculating distance between two points, determining
neighboring points or summarizing data within a new set of geographic boundaries. These useful
functionalities are in fact more visual and quantitative and require spatial processing more than
quantitative analysis. Spatial analysis requires a spatial imagination (understanding of combining map
layers and overlays), logical thinking (combining layers meeting selected criteria) and an intuitive grasp
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of visual analysis. The development of the algorithms that duplicate this human generated analysis are
quantitative. Much of the utility of GIS is the ability to organize large amounts of data in a database and
to visualize it by geographic location. This functionality is viewed by many as quantitative, however,
organizing data into clusters of geographical meaning is not a quantitative function.51

In summary, the visualization function of GIS is the most important qualitative feature GIS provides. GIS
produces a map that is an authoritative communication tool that attractively and visually presents the
facts. The database underlying the visual presentation of the map is brought to life and unveils the
world to whoever chooses to gaze upon it.52 Recognition of this fact opens the possibility of using GIS to
collect both quantitative and qualitative data.53

QGIS modifies conventional GIS to serve the purposes of collecting subjective/qualitative data from
individuals in their daily living situations and creating geographic visualizations of this data. QGIS
combines both quantitative and qualitative data to obtain a more nuanced and contextual view of
individual’s and group’s experiences within a geographic space that goes beyond and accentuates the
oftentimes overgeneralized census data.54 These new capabilities allow digital representation of more
“ground level” qualitative data.; new capabilities of GIS now allow. Qualitative data analysis programs
such as Atlas.TI and NVivo can incorporate georeferenced collections of data such as audio clips, video

51

Ibid.
Pavlovskaya, “Theorizing with GIS.”
53
Cope and Elwood, Qualitative GIS.
54
Kwan, “Feminist Visualization.”
52

22

clips, digital photos, and transcripts of interviews combined with georeferenced sketch map data (such
as the data I will be analyzing in this thesis project).55

The acceptance within the QGIS community that GIS is amenable and capable of capturing multiple and
nontraditional types of data has led to the use of GIS with qualitative data in multiple interesting ways.
Among these boundary studies are the use of GIS and qualitative understanding of the lived experiences
of individuals in the various cultural contexts and the use of linking social and spatial techniques for
feminist community based action research.56 Kwan and Ding combined narrative analysis of activity
diaries with visualization of the diaries on 3D maps57. Jones and Evans created spatial representations of
interviews while moving through space.58 Knigge and Cope (2006) combined computer assisted
qualitative data analysis (CAQDAS) with GIS mapping to analyze multiple points of view in the analysis of
community gardens.59

Hand drawn Maps as used in QGIS
Hand-drawn maps have a long tradition in modern geography and there is a resurgence of their use
within the subdiscipline of QGIS in the last decade. However, the theoretical framework for the use of
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hand drawn maps is distinct and different from other hand mapping techniques used in the past. The
literature encompassing multiple disciplines refers to hand drawn maps as mental maps, sketch maps,
cognitive maps, perceptual maps, abstract maps, topological representations and environmental
images.60 The terms describing hand-drawn maps are referenced, sometimes, without explanation of
the implied theoretical underpinnings of their use. Therefore, the term "sketch maps", as used to
describe hand drawn maps within this study, requires an examination of the history, evolution and
underlying theoretical frameworks of hand-drawn maps as used in geography. To define the term sketch
maps, I will compare the use of hand drawn maps within the subdiscipline of behavioral geography and
QGIS.

Mental maps are paper-and-pencil free-form spatial drawings on blank paper. Cartographically, they are
imprecise because they are not georeferenced. Mental map exercises tend to be the primary research
instrument in a study. Without a grid reference system or base map, they are cartographically
imprecise, but their broader purpose is to learn why people behave or think spatially the way they do—
in relation to a person’s environmental images or perceptions of place(s). Mental maps serve as a
singular data source to capture the spatial cognition or place perception of the subject who is drawing
the map.61
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Mental maps emerged as a technique to understand human behaviors based on peoples’ perceptions of
their spatial environment. Following the traditions of the behavioral geographers they seek to
understand geographies of human behavior through the analysis of mental map data to develop a
quantitative and logical set of general principals. These general principals are used to develop a model
of human behaviors occurring in geographical spaces.62 This behavioral model could then be applied to
other geographies to predict and perhaps modify human behaviors. The underlying assumption of this
theoretical framework is that humans carry within them a set of mental images, understandings,
behaviors and reactions to geographical spaces and behave based upon their perception of the
environment. It is therefore possible, through the quantitative analysis of these collected images,
understandings and behaviors, to inductively develop a behavioral model that can be a generalized and
applied to other similar cases.63

Examples of mental mapping studies under this theoretical framework include Lynch’s book, "The Image
of the City”.64 Lynch asked participants to make a drawing (map) of their city from memory. When
compiled into a collective map, this information helped identify important components of the city
environments around which participants structured their recollections of the city. Lynch's composite
map analysis resulted in new theories of urban design. Gould and White created a rank order composite
map of high-school student's preferred cities to move to, based upon their knowledge of these cities.65
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Downs and Stea used mental mapping to develop understanding of individual's wayfinding skills.66
Mattei and Ball-Rokeach mapped geographies of fear related to the 1965 and 1992 Los Angeles riots.67
The approaches of the studies above use a spatial-analytical theoretical framework; however, these
studies do tend concern themselves with issues in line with the feminist geographers. They are
examining thoughts, feelings and perceptions about geography, but they are limiting their analysis by
using only quantitative analysis methods. A deeper, more interesting view of the geographies within
this research requires adopting a social/cultural theoretical framework-and, because GIS was used in
this series of studies, perhaps the assumption of the researchers was that social/cultural issues simply
did not fit into a spatial/analytical analysis. In actuality, addition of cultural considerations into a
behaviorally based study had not yet entered the consciousness of geography just yet.

Sketch maps differ from mental maps in that they are cartographic representations of individual or
group spatial experiences, commonly produced by marking, with pencils, locational markings onto paper
base maps.68 In QGIS, they are used for collecting spatially accurate data during a research interview or
survey collection. Digitized sketch maps (originating from a paper version) are incorporated into
systems that allow further analysis of the data. Incorporation of the data into a GIS or a computer
assisted qualitative data analysis (CAQDAS) suite allows multiple methods data analysis. Digitized sketch
map data can be arranged and analyzed by color, thematic codes, proximity, word frequency etc. within
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GIS or CAQDAS. Because sketch maps capture georeferenced ground-level information from individuals,
they often give information beyond what is available from the mapping of official statistics.

Epistemologically, sketch maps are based in feminist and critical geography in that they collect
qualitative data and produce knowledge acquired from alternative data from non-dominant elements in
the power structure. The break with the conventional, positivist framework of conventional GIS
conceptually opens the possibility of incorporating qualitative data into GIS (as outlined by Pavlovskaya,
above). As demonstrated by the QGIS literature, sketch maps use GIS in a new way facilitating collection
of spatial data, along with details of everyday lives and allow visualization of socio-spatial processes.69
Examples of studies using sketch maps incorporated into non-conventional GIS uses include Kwan and
Ding’s study of using GIS to create 3-D visualizations of from the geo-narratives of participant diaries.70
Knigge and Cope explored meanings of community gardens in Buffalo using multiple data streams, both
qualitative and quantitative in their research.71
Jung developed a software level program that allows incorporation of sketch maps, video and sound
clips. This software incorporates a system for combining and coding related data streams and is a
precursor of the geocoding feature in some of the CAQDAS software suites. 72
Christopher Brennan Horley used paper and pencil sketch maps and semi structured interviews to map
the creative spaces in the city of Darwin Australia. He asked creative class workers to draw spaces of
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creative activity as they experienced it. He then digitized the maps, imported them into a GIS program
and created a three-dimensional map of creative spaces in the city by overlaying the sketch map data.73

How Medical Geographers Responded to the Challenge of Creating a Unified Methodology in Geography
The case study that I am using for this thesis is related to the body of literature in medical geography
and health geography. Therefore, I need to describe how medical geography evolved into health
geography. Medical geography has is described as an exceedingly lonely discipline, and it is particularly
striking how conservative medical geography was through the 1970’s and 1980’s. 74 This discipline has
historically produced two streams of research - disease ecology and health services access research.
Through the 1990s medical geographers became open to “outside influences” and began to look at
research methodologies outside of medical geography and outside of geography itself.75 In an
assessment of where the research agenda for medical geography should go, Kearns and Moon
suggested that rather than concentrate on the geography of disease, medical geographers should focus
on the geography of health and be open to investigating cultural influences in the geography of health
and become attuned to the effect of place on health.76 Kearns and Moon also suggested that in addition
to developing an appreciation for “health” and “place,” health geographers should be open to the use of
qualitative methods in addition to traditional quantitative analysis.77
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Medical geographers have responded to Murphy’s centennial call to action, although from the tone of
the literature on this topic it has done so grudgingly.78 The new research agenda of health geographers
is influenced by feminist geography in that there has been an appreciation for multiple viewpoints,
especially of those who are not in the mainstream or dominant in the community.79 Health
geographers are taking a cue from critical geographers in adopting an activist agenda and much of the
knowledge production seeks to influence healthcare policy makers and planners to better serve the
needs of healthcare clients.80 Dyck discusses several radical concepts (apparently, at least, to medical
geography) including decentering the medical centric approach to medical geography, developing an
appreciation for how place effects health, and focusing on subject centered experience.81

The concept of therapeutic places or therapeutic landscape (and appreciation of place) and how
individuals, families, and communities perceive and use the therapeutic landscape demonstrates health
geography’s new interest in place and culture. The literature encompassing therapeutic landscapes
gives recognition to the cultural components of health care resources and encompass more than only
the formal healthcare resources available to practitioners.82 One example of this approach to health
geography is demonstrated in the work of Wilson, in her study of therapeutic landscapes of the
emotional and spiritual landscapes among First Nations individuals in Canada. Wilson finds that cultural
elements such as emotions, spirituality and place are part of the Anishinabek therapeutic landscape and
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linked to health; she notes that therapeutic landscapes among her study group do not enter into the
awareness of their healthcare providers.83

A Local Example of Health Geography’s New Agenda, Leading to my Exploration of Digital Sketch Maps
A very local example of this approach to health geography is demonstrated by Friedlob, Scholz, et. al. in
their study of health neighborhoods in Whatcom County using mental maps.

84

This study of health

neighborhoods evolved from co-author Scholz’s participation within a larger healthcare study in
Whatcom County. The goal of the larger project, “Stepping Stones: Bridging Healthcare Gaps” (The Care
Transitions Project of Whatcom County) was to connect providers throughout the healthcare system in
Whatcom County to enable safe and effective transition of patients, cut unnecessary hospital
readmissions to PeaceHealth St. Joseph Medical Center and enable Whatcom County patients and their
families to participate fully in their health and healthcare, particularly when leaving the hospital.85
Richard Scholtz and his collection of mental maps about health neighborhoods informed me about
methods and possibilities of using hand-drawn maps to understand “hidden geographies”.86

The health neighborhood mapping study was conceived by Scholtz as he observed discussions about
mapping of healthcare resources in Whatcom County. The purpose of this mapping project was to
produce a navigable map for policymakers and practitioners to use in developing care plans and making
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health care access more efficient. As Scholtz observed the mapping process, he noticed an important
omission; none of the policymakers or practitioners had considered mapping important healthcare
resources from the point of view of their patients. Upon bringing this observation to the attention of
the assembled group, Scholtz found himself volunteered to create a map of healthcare resources as
viewed from the patients’ point of view. Scholtz’s study demonstrates the decentering of the medicalcentric approach to medical geography by developing an appreciation for how place and culture affects
health, and focusing on subject centered experience, and the discovery of hidden geographies.87

A Not-So-Local Example of Health Geography’s New Agenda, Leading to my Exploration of Digital Sketch
Maps
Christopher Brennan Horley’s thesis work inspired me to pursue the study of sketch maps and mixed
methods within geography.88 Brennan-Horley’s investigation of creative spaces was commissioned by
the city of Darwin, Australia to assist with planning of city spaces for the city’s creative class. City
planners were aware that there was a substantial population of individuals within the creative class, but
information about the spaces the creative class went to for inspiration did not exist in the public
domain. To discover these hidden geographies, Brennan Horley utilized hand-drawn maps, much as
Scholz did, to create a map of these inspirational places. The data collection protocol consisted of using
a convenience sample of creative class individuals drawing inspirational places in the city as while
interviewed by a researcher. These maps were then digitized, analyzed and collated to create a threedimensional map of these heretofore hidden geographies. Unlike Scholz, who used mental maps to
collect his data, Brennan-Horley used sketch maps, making it possible to create his three-dimensional
map of hidden geographies of creative spaces.
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Observations and Inspirations Taken from the Neighborhood Health Maps and Creative Spaces Study
My review of the Brennan Horley creative spaces study and the Scholz neighborhood health maps study
led me to the following observations: the goal of the Scholz study could not lead to a navigable map of
healthcare resources because none of the mental maps were georeferenced. However, my review of
the sketch maps themselves and the recorded interview data led me to believe a navigable map of
healthcare resources is possible if sketch maps replaced mental maps in the protocol. The Brennan
Horley study of creative spaces combined a semi structured interview with collection of geo-referenced
sketch maps which, of course, did produce a navigable map of creative spaces. Both studies collected
interview data providing an opportunity for a more nuanced qualitative data analysis, as is possible
using CAQDAS applications. I also noted that both studies collected hand drawn mental and sketch
maps using paper and pencil. Collection of maps with paper and pencil struck me as odd, given my
exposure to possibilities within mapping applications on GIS and mobile smart devices. I thought
perhaps the studies began before technologies allowing markups on maps with geo-referencing were
readily available. However, after reading Cubbon's literature review about hand-drawn maps, I
discovered that most researchers using hand-drawn maps collect their data using paper and pencil.89
These two studies, which I consider my "golden studies" (Brennan-Horley’s creative spaces and Scholtz’s
neighborhood health maps) brought my attention to some work in the field of QGIS that has not been
thoroughly explored and led to synthesis of the case study I present in chapter 3.90 I will briefly revisit
the health neighborhoods and creative spaces studies in my methods chapter to provide some
additional detail which influenced the design of my case study, a hybrid of the best features of both the
creative spaces and health neighborhood studies.
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My research questions were guided in response to this trepidation and by Murphy's research agenda
encouraging geographers to utilize advances in technology and to explore unifying methods within
geography. Because the literature shows that tools available for collecting sketch maps digitally are
approaching ubiquity and that few researchers have explored using digital sketch map collections the
case study I performed allows me to comment on the following questions:
1. "How does exploration of digital sketch mapping and CAQDAS contribute to the research
agenda goal to unify methodologies within geography?"
2. “What are the utilities and merits of a digital sketch mapping application to be used for
collecting information about hidden geographies?”

In the next chapters I detail my method of incorporating sketch map data into CAQDAS and the results
of my analysis of multiple fonts of data along with my assessment of the current state of this technology
and suggestions on how future researchers should proceed with the use of digital sketch maps.
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Chapter 3 Methods
Overview
One research agenda for geography as a discipline is to create a unified method to understand behaviors
in geographic spaces .91 The literature within the subdiscipline of QGIS demonstrates promising results
toward achieving this goal.92 Computer Assisted Qualitative Data Analysis (CAQDAS), as used by the
QGIS subdiscipline, allows collection and analysis of data, both quantitative and qualitative in character,
such as geo-coded locations, interview text, photographs, audio clips and video clips. As noted in
chapter 2, few researchers have explored the utilities and merits of digital sketch maps used for
collecting information about hidden geographies and there is sparse mention about explorations of
digital sketch mapping. My contribution to this line of research is to assess the merits and utility of
using digital sketch maps and CAQDAS for the discovery of hidden geographies and to comment on how
these methods contribute to the research agenda of developing a unified method in geography.

In this chapter, I compare and contrast the methods within the creative spaces and health neighborhood
studies to focus on openings for further exploration and how these openings influenced my case study
design and tools selection for analysis.93 I discuss how my golden studies influence the data collection
process and selection of tools used to capture and prepare the multiple data streams for analysis. I
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describe the case study and discuss methods and tools used to capture and prepare data for analysis.
Finally, I give an example of the analysis as it is applied to the case study.

Revisiting the Golden Studies as Guidance for Selecting the Best Tools for Collection and Analysis
My “golden studies”, the Brennan-Horley creative spaces and the Scholz neighborhood health maps
studies are described in chapter two. Some added information is required to shed light on how these
two studies influenced the development of my case study protocol and selection of the toolset I chose
for collection and analysis. Richard Scholtz was kind enough to share his health neighborhood study
expertise and data with me during the exploratory phase of this project.94 Together we reviewed the
methods and results of the health neighborhoods mapping study in Whatcom County.95 Participants in
the health neighborhoods mapping study received open-ended instructions that described examples of
components within a health neighborhood and instructions to draw a map of their own health
neighborhood using pencils on a blank sheet of paper. Upon completion of the mapping task
researchers asked the participant to explain the sketch map and captured audio of this interview.

The data resulting from collecting these mental maps is a collection of over 100 hand-drawn sketch
maps describing (through pictures, labeling of pictures and recorded interview data) each participant’s
health neighborhood.96 Scholz did find information about hidden geographies in his data, however, he
wanted to produce a navigable map of the spaces participants described. After reviewing the data, I
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also found myself wishing we could find a method of producing a geographically correct map of the of
the hidden geographies within health neighborhoods described in Scholz’s study.

My desire to find a method of creating a geographically accurate map of health neighborhoods led me
to perform a pilot study in my GIS course at Western Washington University.
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I examined a selection

of the maps and attempted to map the locations labeled on the mental maps into Google Earth. Not
surprisingly, I found that using labeled locations from mental maps without the benefit of a base map
was at best an interesting exercise producing inaccurate geographic data.

I found more interesting information in my informal thematic analysis of the mental map content. The
map type and label analysis found that participants drew three types of maps which I classified as “selfcentric”, “chronological”, and “mappable in geographic space”. Themes within the map labels included
“home”, “family”, “spiritual”, “occupational”, “recreational” and “medical”. Most of the participants did
make mention of medical facilities or practitioners, but none of them made these a central part of their
maps. Although I was only able to listen to a few of the interview audio recordings (while meeting with
Scholz) of participant interviews I noted that these also contained dense data with potential for a more
nuanced analysis of hidden geographies. This analysis made me aware that the mental map data
embodies content that has potential for a more formal analysis and visualization georeferenced map (a
sketch map).
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The Brennan Horley study of creative spaces also used interview data and hand-and drawn maps to
discover hidden geographies in Darwin, Australia. The hand-drawn maps in this study were produced
with colored pencils to draw responses to interview questions over a paper base map of the city. The
researcher worked individually with each participant as they responded to a question by drawing
locations on the base map and responding verbally. The interview data was later transcribed into text.
The sketch maps were then scanned and digitized into a file type that could be imported into GIS
software for analysis. The collection of individual sketch map layers was overlaid to create a composite
map of creative spaces in Darwin.98

Brennan-Horley’s creative spaces study answered the question of how to create a navigable map of
hidden geographies. Brennan-Horley had participants draw locations on a paper base map, a sketch
map, thus producing thus producing a georeferenced map, while Scholz used the mental map technique
in which participants draw locations (and other things) on a blank sheet of paper. The creative spaces
study also collected interview data, and again, it occurred to me that there is an opening to perform a
more systematic and thorough analysis of the themes and concepts contained within the interview data
associated with sketch mapping process.

My review of the golden studies led to several openings in developing my case study and influenced
choice of tools, so that I could create a hybrid of the best techniques of both golden studies. The health
neighborhood and creative space studies collect multiple types and streams of data. The interview and
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mapping data contain visual, auditory, textual and geographic content. CAQDAS software is particularly
adept at assimilating and relating multiple streams of data to one another. The ability of CAQDAS to
relate and connect different types of data allows a deeper and more nuanced analysis. Since neither of
the studies explore analysis with CAQDAS, I saw this as an opening to explore the utility of CAQDAS
software in finding hidden geographies

Three Tools Selected for Collection and Analysis (Atlas.TI, SketchMapper and Camtasia Studio 8)
The literature provided me with answers about analyzing the multiple data streams in a systematic way.
The studies I found in QGIS pointed me in the direction of using a computer assisted qualitative data
analysis program. Multiple studies (reviewed in chapter 2) used a CAQDAS application to capture and
analyze hidden geographies. Some of the CAQDAS applications offered a relatively new feature, the
ability to geocode the data from within the interviews. I reviewed features of multiple computer
assisted qualitative data analysis programs (CAQDAS). Many CAQDAS programs exist and have
developed maturity in their ability to capture qualitative and quantitative fonts of information. My
primary criterion and challenge for choosing a CAQDAS program was to find one that can capture the
qualitative and quantitative data contained within the process of capturing sketch maps. After an
extensive search comparing the features of these programs, I found Atlas.TI – which made the claim that
capture of spatial data, such as the data within a sketch map, could be assimilated and related to other
data types.99
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In my review of the golden studies, I noted that the main concern of both is to develop an
understanding of participants’ ground-level perceptions of the space that they live in, and the desire to
uncover hidden geographies. The studies collect hand drawn maps using pencil and paper along with
some form of interview about the maps. Among the final desired deliverables is a geographic product in
the form of a map. The desired map is geographically accurate and gives a useful visual representation
and interpretation of the discovered hidden geographies. My observation is that Murphy’s goal of using
advances in technology to digitally collect sketch maps has not been fully examined and utilized.100
Most of the QGIS studies in the literature, which discuss sketch maps, use colored pencils to make
markups on a paper base map.101 Despite the phenomenon of neogeography, which brings the tools of
GIS to anyone with a computer and Internet connection, and that 60% of Americans carry a potentially
excellent sketch mapping tool in their pockets (smart phones), very few geographers have explored
digital sketch map collection.102 Some geographers have discussed this technology with trepidation,
warning that geographers should not be seduced by the “wow factor” provided by such a tool.103

I presumed, given my exposure the available technology to capture, assimilate and analyze multiple
types of data, that CAQDAS applications or GIS applications would have the ability to capture sketch
maps digitally (rather than on paper). It occurred to me that a digital tool for collecting sketch maps
would indeed be useful. My thought was to use a digital sketch map collection tool on a touchscreen
device that would be as easy to use as pencil and paper in my case study. I imagined my case study
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participants drawing their maps and telling their story while the sketch map program captures the visual
process of mapping and audio of the interviewing. Towards this end, I researched tools that would
allow me to collect sketch maps on a touchscreen, capture audiovisual data from interviews with
participants and allow playback of the mapping process time-locked with the audio of the interview
data. I was quite surprised (and alarmed) to find that although technology was available to analyze
sketch maps there was scarcely a mention of collecting sketch maps using digital devices. I found, in
fact, that very few geographers had explored use of digital devices to collect sketch maps.

I spent an anxious summer learning to use ArcGIS Flexviewer to develop a sketch mapping application
and was very nearly successful in creating a useful tool for collecting digital sketch maps. The
application I created did everything I desired--except it did not geo-reference markups over the base
map in a form that could importable into a GIS program! Shortly after my wasted summer, I consulted
with my friend and colleague, Jacob Lesser, who is well-known for his legendary talents and
programming skills in GIS. Jacob, whose geographic interests lie very much on the quantitative side of
the field, was amused by my story of failed application development. Intrigued by the challenge of my
requirements for a sketch mapping application and Jacob assisted me in developing an application we
dubbed "SketchMapper”, and therefore, SketchMapper is the tool I chose for digital sketch map
collection.

Given that SketchMapper is the main data collection tool for capturing sketch maps in my case study
and is a unique contribution towards unifying methods in geography, it is proper to discuss its features
and operation in the methods chapter. The software user interface displays a set of five icons (upper
right-hand side of screen in figure 1) that enable drawing functions used to make markups over the base
40

map. Figure 2 is a function table which the researcher uses to explain use of the pencil, hues, eraser,
annotations and map icons of SketchMapper to the participant. The underlying base map tiles within
SketchMapper provide coverage of the entire planet. Figure 3 displays user markups and the ability to
display small and large-scale views of the sketch map. The middle figure is a small-scale view (zoomedout view) and the circled marks point to large scale views (zoomed-in view) of each.
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Figure 1 Screen-shot of SketchMapper user interface; participant makes markups on the sketch map
using a finger, stylus or mouse to on the touchscreen.
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Figure 2 SketchMapper Part 2 Functions

43

Figure 3 SketchMapper Part 3 Example of a User's Markups; the middle figure shows larger extent of
the map (zoomed out view), and the circled markups on large map point to a smaller scale (zoomedin view) view of the markup

Participants draw their sketch maps on a 22-inch touchscreen using a finger, stylus or mouse to navigate
and draw markups on the base map. The hardware portion of the toolkit consists of a laptop PC, a
Hewlett Packard Pavilion DV 9700 notebook PC with an AMD Turion 64 X2 mobile technology TL 60 2.00
GHz processor, 3 GB RAM and Windows Vista operating system. This laptop computer was chosen for
its low cost, availability and its ability to record audio and video and to support addition of a second
touchscreen monitor (see figure 4). The laptop computer has ample data storage capability and
connected either via Ethernet or wireless connection to the sketch mapping software map server at the
Huxley College of the Environment. The ability for wireless connection to the map server and other
Internet-based software allows collection of sketch mapping sessions to occur in the field. The 22-inch
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touchscreen connects to a laptop computer, whose screen displays instructions for the participant and
protocol scripts for the researcher. Each sketch map along with its georeferences markups is saved to
the map server as a shape file (*.SHP) whose name corresponds to the participant number. A live
instance of SketchMapper can be examined by following this link in a web browser:
http://myweb.students.wwu.edu/~lesserj/George/ .

Figure 4 SketchMapper Data Collection Station; the SketchMapper application is displayed on the
touchscreen (left) and informational prompts for the interviewer and participant on the smaller
screen.

Since one of my stated goals is to assess the utility and merits of digital sketch map collection, I thought
it would be useful to have the ability to playback a screen-capture of the audiovisual content of space
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and the participant's interaction with the SketchMapper during mapping session and interview to assess
usability of the application. Camtasia Studio 8 is the video editing software package chosen to prepare
the collected audiovisual data for import and subsequent analysis in the CAQDAS program (Atlas.TI). I
used Camtasia to enhance the audio and video quality of SketchMapper’s screen capture and to add
index marks and captions used to aid navigation through the sketch map session during Atlas.TI analysis.
The audiovisual screen capture also served to make a textual transcript of the sketch mapping session
and served as an “interlocutor” in the CAQDAS program facilitating coding and linking of the multiple
data steams collected in sketch mapping sessions.

Description of the Case Study
My case study explores using CAQDAS and digital sketch mapping to collect data about hidden
geographies within the health neighborhoods of student veterans attending Western Washington
University. Daniel Nessly, an influential and well-known member of WWU’s student veteran
community, facilitated participant recruitment through his connections to local and regional veteran’s
groups. The case study group consists of 13 student veterans. The age range of participants is between
25 and 39, 4 females and 9 males, whose reported education level indicated at least completion of
undergraduate studies and whose self-identified ethnicity is described as White, European. The
institutional review board at Western Washington University reviewed and approved the study protocol
and all participants completed an informed consent agreement prior to study participation (Appendices
4 and 5 show these documents). The data collection occurred between 2012 and 2014 in the computer
lab at Western Washington University.

Sketch Map Collection Protocol
The student veteran health neighborhood sketch mapping session consists of the following steps:
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The participant arrives to the sketch mapping session after completing demographics and informed
consent (see appendix 4). The researcher reads the study instructions explaining the idea of a health
neighborhood and gives a brief demonstration of how to use the sketch mapper software (see appendix
3, Sketch mapping instructions). The researcher leaves the room and the participant sketch maps using
the SketchMapper application on the data collection station (see figure 4) for 10 minutes. The
participant receives added time to complete the sketch map if needed. Upon completion of sketch
mapping the researcher asks the participant six questions in a semi structured interview (see figure 5
and Appendix 2, Semi Structured Interview Questions) The participant is debriefed and dismissed upon
completing the sketch mapping session. Most sessions were completed in under an hour.

Figure 5 Sketch Mapping semi-structured interview questions
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reprocessing of Collected Data for Analysis in Atlas.TI
The sketch mapping session produces three data streams (data files) that are prepared for analysis
before they are imported into Atlas.TI. The three data files produced are the audiovisual file, which is a
video of sketch mapper screen as the map is being produced by the participant, a text file, a transcript of
the interview data occurring during the sketch map session and a georeferenced shape file, containing
the georeferenced markups made on the sketch map. After some preprocessing of the audiovisual, text
and georeferenced shape files are imported into Atlas.TI and serve as, in the jargon of Atlas TI, as the
primary documents of analysis.

Pre-processing of the audiovisual capture file with Camtasia Studio 8 to adds visual cues in the form of
text balloons and captions of the interview text. These serve as navigational aids indexing when
transitions (such as a new interview question) in the sketch mapping session occur. For example, a text
balloon labeled "question 4" appears at the beginning of where the researcher discusses question 4 with
the participant. The text balloons allow the playback pausing at the beginning or end of a question
when the audiovisual file is fast forwarded or reversed during Atlas.TI analysis. Captions of the
transcribed text superimposed over the video facilitated the coding process in Atlas.TI. This video is
saved as an MP4 file, and imported into Atlas.TI as the first primary document.

The audio within the audiovisual recording of the sketch mapping session is preprocessed with Camtasia
Studio to enhance the audio quality when needed and to produce the textual transcript file used for
coding in Atlas.TI. The content of the transcript file (saved as a*.TXT file) is a record of all verbal
interactions occurring during the sketch mapping session and imported into Atlas.TI as the second
primary document.
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The SketchMapper application produces this georeferenced a georeferenced shapefile (*.SHP file); it
contains the markups and annotations of a participant’s sketch map. The georeferenced shapefile is
preprocessed with ArcGIS Desktop to create a clean geographic representation (a map) that clearly
displays markups and annotations of each sketch map. The shape file is converted into a Keyhole
Markup Language file (*.KML file). The *.KML file conversion is required for Atlas.TI to display the
sketch map within an instance of Google Earth. This file is imported into Atlas.TI as the last of three
primary documents.

Associating Primary Documents in Atlas.TI
The three primary document types, audiovisual, text and geodocs files, when first imported into Atlas.TI
have no relation to one another. The three file types must be related to one another in a bidirectional
fashion before coding and analysis of the files can occur in Atlas.TI. The end goal of file association (see
figure 6), shows the Atlas.TI coding display. The display shows three columns labeled "transcript of
sketch mapping session" "video of sketch mapping session" and “coding margin”. The dual arrow
labeled "synchronized" indicates that when the audiovisual file is played back, the text in the transcript
scrolls in correspondence to the content of the audio and vice versa. The association editor tool in
Atlas.TI makes the initial connection between the text and audiovisual files. The audiovisual playback is
viewed beside the text content and the contents are time-locked by placing the words heard in the
audiovisual file between anchors in the text file at intervals of about 30 seconds so that when the file is
played back the anchor text is highlighted synchronized to the audio and visual content. Anchors are
time markers linking the video content to the text file (red dots shown in the text file in figure 6).
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Figure 6 Synchronization of text file content with audiovisual playback in the Atlas.TI coding screen.

The association between the audiovisual file and the geodocs file is less straightforward. The geodoc
data is associated to the textual data by using the audiovisual playback file as an interlocutor to verify
locations in the georeferenced SketchMapper file and linked to textual content by creating a “hyperlink”
between the textual content and the geodoc content. The coding margin displays the names and
locations within the transcript and video which are coded during the analysis.
Data Analysis
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My analysis of these primary documents in Atlas.TI occurs in three steps, following the tutorial provided
by Dr. Susanne Friese in Qualitative Data Analysis with ATLAS. TI.104 The first step of analysis in Atlas.TI
is coding the data. The second step of analysis is finding relations and intersections of the codes among
the primary documents. The third and final step of the analysis is to review these connections, and
synthesize observations and explanations about the phenomenon in question. I demonstrate an
example of the analysis method using the data collected about Question 4 of the sketch mapping
interview questions (see figure 5).

First Step in Atlas.TI- the Coding Process
The first step in performing a computer aided qualitative data analysis is reviewing and thematically
coding the content of the primary documents. According to Friese, the coding process is iterative and
recursive. She suggests the first round of coding is based on a few basic questions, which she refers to as
“coding research questions” (I refer to them as sketch map interview questions).105 My set of coding
research questions consisted of the six questions asked of each participant in the semi structured
interview. The first-round of coding is iterative and recursive in the sense that as in the first round of
coding occurs, ideas and connections are made for new codes. After the first-round of coding is
complete, the results are reviewed, contemplated and the researcher synthesizes new connections and
codes based on what was learned in the first-round. The second round of coding requires again
reviewing the primary documents and looking for new themes and connections. This process may be
repeated multiple times until the researcher begins to develop an idea of themes and connections
within the data streams.

104
105

Susanne Friese, Qualitative Data Analysis with ATLAS. Ti (SAGE, 2014).
Ibid.
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My coding for the semi-structured interview questions for the are as follows:
Question 1 (RQ1) asked the participant to explain their map to the researcher as they described and
interacted with their sketch map. Question 2 (RQ2), “connections” is about connections that exist on the
sketch map independently of the participant. The rank order question, question 3 (RQ3), is a ranking of
the objects on the sketch map in order of their importance with respect to maintaining one’s health.
Questions 4(RQ4) and 5 (RQ5) asked the participant to label and describe the location that gave them
the most satisfaction and most challenge about maintaining their health. Question 6, “unmappable”
(RQ6), asked the participant to discuss any non-geographic parts of their health neighborhood. The final
question, question 7(RQ7), asked the participant whether they had any questions or comments about
the sketch mapping session.

The first two coding rounds began with playing back each participant’s audio-visual files of sketch
mapping sessions in the coding window of Atlas.TI. As I listened to each transcript, I coded the text file
excerpts which referred to each coding research question (RQ1, RQ2, RQ3 etc.) and I created new codes
for text transcript content I thought might be interesting to keep track of. I stopped coding after two
rounds of this process and came up initially with 96 codes. I followed Friese’s advice to combine codes
of similar meanings from the first coding rounds and therefore combined many of the initial 96 codes to
a smaller list of 47 (see figure 7).
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Code Info

Comment

Author

ADVICE_AQ

■

[no entry]

Super

ADVICE_FA

■

[no entry]

Super

ADVICE_FR

■

[no entry]

Super

ADVICE_INTERNET

■

[no entry]

Super

AIL_Described

■

[no entry]

Super

EL_FORM_

■

EL_FORM_ = elements of the therapeutic landscape that are formal.
By formal I mean elements of the therapeutic landscape that would be
on a resource list available to healthcare practitioners and are
established healthcare institutions.

Super

EL_INFO_

■

EL_INFO_ = elements of the therapeutic landscape that are informal.
By informal I mean elements of the therapeutic landscape that would
not be on a resource list available to healthcare practitioners and are
probably not established healthcare institutions.

Super

EMOT_NEG_

■

A person place or thing that elicits negative emotional content.

Super

EMOT_POS_

■

Person place or thing that elicits positive emotional content.

Super

INSIGHTS_

■

[no entry]

Super

PEOP_AQ_

■

People who are acquaintances.

Super

PEOP_FA

■

People who are family members.

Super

PEOP_FR_

■

People who are friends.

Super

pl_ exercise or
enjoyment

■

Places for exercise or enjoyment

Super

pl_city_

■

city mentioned

Super

pl_community events
places

■

Places for community events.

Super

pl_country_

■

country mentioned

Super

PL_gardens

■

Places that are gardens.

Super

PL_healthcare decisions
advisors

■

People places or things that are utilized in making health care
decisions.

Super

pl_healthy food

■

Places where food is purchased, made or gathered.

Super

PL_home

■

The place identified as a home. More than one place can be chosen as
home. It can be the place where one spends most of his or her time or
another place such as parents or grandparents home.

Super

PL_Hospitals doctors
nurses therapist healers
clergy testing facilities

■

This is any place or institution that serves as a medical facility. It is
more often a formal element of the health neighborhood or
therapeutic landscape.

Super

PL_Parks trails Lakes
oceans sports hobbies

■

Any place that is used for recreation.

Super

PL_peace of mind
places

■

Places that serve to give peace of mind, mental health, spiritual
health, etc.

Super

PL_playspace

■

Places that serve as places to play.

Super

pl_spiritual places

■

Places that serve to restore the spirits. May be a religious institution
such as a church or synagogue etc. Or it may be some non -institutional
space.

Super

PL_stores

■

[no entry]

Super

PL_supportive places

■

Places that serve to give emotional support, independent of religious
institutions.

Super

PL_workplace

■

Places where work is performed for remuneration. Also places such as
school where work is performed but not necessarily for remuneration.

Super

RQ0 start
sketchmapping

■

RQ0 start sketchmapping
This code is used to mark section during which the participant is
drawing their sketch map.

Super

RQ0-1 Explain
Sketchmap

■

RQ0-1 Explain Sketchmap this code is used in the position of the
interview where the participant's last show and explain sketch map.

Super

RQ2_CONN_

■

RQ2-responses to the research question number two. Do you see
connections among any of the places on your health neighborhood
that are connected independently of you?

Super

RQ3_0

■

RQ3_0 entire RQ3 Rank Order question

Super

RQ3_1

■

RQ3 rank one

Super

RQ3_2

■

RQ3 rank number two

Super

RQ3_3

■

Our Q3 rank number three

Super

RQ3_4

■

RQ3 rank number four

Super

RQ3_5

■

RQ3 rank number five

Super

RQ3_6

■

RQ3 rank number six

Super

RQ3_7

■

RQ3 rank number seven
RQ3 RQ3 RQ3 RQ3 RQ3

Super

RQ4_SATI_

■

Research question four -place chosen as giving the most satisfaction
with regard to maintaining one's health.

Super

RQ5_CHAL_

■

RQ5 the place chosen that gives the most challenge with regard to
maintaining one's health.

Super

RQ5_CHAL_REASON

■

This code relates to the quotations marking the text giving the reason
it is regarded as having the most challenge.

Super

RQ6_UNMA_

■

RQ6 RQ6 persons, places or things that are not mappable.

Super

RQ7
_amend_during_intervi
ew

■

this code indicates the particiapant made an amendment to the map
as a result of the discussion during the semi -structured interview.

Super

RQ7_QU_CO_

■

RQ7-any questions or comments about the sketch mapping session.
Used especially for instances where a comment is made upon the
sketch mapping interface or a question is asked about the protocol
itself.

Super

UTIL_

■

Utility-if a person place or thing is mentioned as having a particular
utility it is coded with this code.

Super

Figure 7 Codes generated in analysis of sketch maps
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Upon completion of coding the text transcripts of the sketch mapping sessions, I reviewed the sketch
map of each participant to link the codes from the text document to the geodoc markups on the map.
For example, I linked interview segments coded RQ 4 to the sketch map location on the participant’s
sketch map. Linking of the transcript codes to the related geodoc locations completed the first step of
my analysis.

Second Step in Atlas.TI- finding relations and intersections of the codes between the sketch maps and
the transcripts
The second step of analysis is finding relations and intersections of the codes among the primary
documents. However, remembering that the coding process is iterative and recursive, I elected to step
back and use the Word Cruncher tool in Atlas TI before I continued with the second step of the analysis
process. The Word Cruncher tool can be directed to count words within any of the primary documents.
I ran the Word Cruncher tool to count words in all the text documents. I did this because I thought it
would direct me to words pointing at prominent themes among the discussions and interviews and to
synthesize a “thematic primer” that would help guide my thought process in further coding and
synthesis of ideas.

The Word Cruncher tool produced a spreadsheet of the most frequently used words which I compiled
into a histogram (see figure 12). Among the top 30 most often used words, the four most frequently
used terms in the study refer to health, time, thought and home. The most often mentioned places are
Mount Vernon, Seattle, hospital, work, school, Bellingham, neighborhood, Whatcom and farm. The
people most often mentioned in this study are family, friends, veterans and students.
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Figure 8 A histogram of top 30 most often used words occurring across all the primary text files.
(results of the Atlas.TI word frequency tool)

Interestingly, and perhaps not surprisingly, terms referring to formal medical institutions and providers
do not occur until after the 30th most frequently used term. "CBOC" (a medical facility), "clinic”,"
doctor" and " physician" occur in places 34, 39, 126 and 135 respectively. My initial assumption was
that for a young and healthy population such as the one in the study that perhaps medical institutions
and professionals should not be at the top of the most frequently used words to describe their health
neighborhood.
The word frequency analysis of all the text documents led me to think about performing a visual
inspection of all the sketch maps to get an idea of where participants made most of their geographical
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placemarks and to look for any trends across the sketch map data. The majority of placemarks were
made in Bellingham and as far south as Seattle, a range of about 100 miles. There were very few
placemarks beyond Western Washington and very few north of Bellingham. There were a few outlying
geographical references which were made by participants beyond this geographical range. Examples of
these geographical references include the Midwest and Northeast in the United States, Europe and Asia.

Keeping in mind the results of the word frequency analysis and the visual inspection of places marked on
sketch maps, I continued with step two of the analysis by looking for relations and intersections among
the data in the text files and sketch map locations (geodocs) which I coded as "RQ _SATI ". In my code
book, "RQ4 _SATI "relates to the sketch map interview question number 4, “Which of these items gives
you the most satisfaction with regard to maintaining your health I used the tool in Atlas TI named
"Query Manager”. I set the parameters in the query manager tool to search places coded as "RQ _SATI
"among only the sketch map primary documents for all participants. This query produced 22 locations
among the sketch maps for the "RQ _SATI "code (see figure 12).
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Figure 9 Results of query manager search for sketch map locations coded as "RQ4_SATI"

The query tool result lists the primary document number (this indicates which participant marked a
location), the phrase the participant used to name the location and the geographical coordinates of the
location. I produced a new map in Atlas.TI of the locations for the "RQ4_SATI" code and saved this
document as a new geographical (geodoc) primary document in Atlas.TI(see figures 10 and 11?). I made
a visual inspection of this map and noted whether any commonalities of place, utility of place or any
other relation appeared among the locations.

57

Figure 10 Map of all locations coded "RQ4_SATI"(the red symbols point to location listed in the query
for “RQ4_SATI” and indicate these locations are geographic codes in Atlas.TI., The yellow lettering is
the label a participant applied to this location). The locations shown here are all “RQ4_SATI”
locations of all the participants.

58

Figure 11 Another view of places coded as "RQ4_SATI"

This collection of RQ4 textual quotes was saved as a new primary document. I continued the analysis of
locations coded for the satisfaction question using this new primary geodoc subset (containing only
places coded with"RQ4_SATI"). I again used the word cruncher tool to find the word frequencies in the
text documents coded RQ4_SATI (figure 15 shows these word frequency results as a word cloud). To
complete the “RQ4_SAT” I created a query which searched for segments within the textual documents
marked as related to the map locations for this code. This query produced a report listing a location, the
related text segment and the participant number of segment quoted.
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Figure 12 Results of the word cruncher tool, this time displayed as a word cloud rather than a
spreadsheet. It provides less detail but is a helpful visual representation.

Third step of analysis in Atlas.TI -synthesize observations and explanations
The third and final step of the analysis is to review the connections among the textual and sketch map
documents and synthesize observations and explanations about the hidden geographies (if any)
uncovered by the analysis. The final step in the qualitative analysis is a review of the word analyses of
the code specific (in this example it is “RQ4_SATI”) geographic and textual primary documents to decide
whether any common themes or new connections are apparent. The process of reviewing individual
code based summaries could (and should) lead to synthesis of new connections and overarching themes
within the entire body of the study. A final report summary is written commenting on whether the
locations in the RQ4 coded primary documents are formal or informal, and whether geographic or
conceptual similarities or patterns are observed. I discuss the results and findings of my exploration in
Chapter4.
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Chapter 4 Results and Findings
Overview
In this chapter, I will summarize my findings about the collected data and my observations about my
exploration of using CAQDAS and digital sketch mapping to find hidden geographies. I will discuss the
findings and results on two levels. First, I will summarize my findings of the analysis completed in
chapter 3. Second, I will summarize my thoughts about the merits and utilities of CAQDAS and sketch
mapping for finding hidden geographies and whether their use contributes to the goal of unifying
methodologies in geography

Results and Findings of the Case Study Analysis
In chapter 3, I demonstrated a method of analysis to find hidden geographies using CAQDAS and digital
sketch maps on the data within my case study. The analysis was carried out in three steps; coding the
data, finding relations and intersections within the coded data and, after reviewing relations and
intersections in the data analysis, synthesizing observations and explanations about the phenomenon in
question (finding hidden geographies). In the paragraphs below, I share my findings after carrying out
step 3.

Summary of findings for code RQ4, "Most Satisfaction"
The geographic locations mentioned most frequently in relation to sketch map question 4 (coded
RQ4_SATI) were Western Washington University and places related to the concept of family. Every
respondent marked geographical locations related to home and family connections, and these were
associated with text segments such as "momma's", "cousins", "dad is here" and "And I’ve got, basically
family… I mean, not blood family, but …". Participants spoke of family mostly in terms of feeling
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support, trust, community and also of a place that provided safe harbor for physical comfort, connection
and identity.
The geographical and textual quotations to Western Washington University fall into two broad
categories. The first broad category is places related to exercise. Wade King Recreational Center was
mentioned by five of the twelve participants. Almost half of the participants derived satisfaction from a
location where physical activity such as exercise occurs. The second broad category referencing Western
Washington University is satisfaction that comes as a result of self-improvement or "bettering oneself".
Those participants who mentioned bettering oneself placed high value on their academic activity at the
University.

Summary of findings for code RQ5, “Most Challenge"
Sketch mapping interview question number five (coded RQ5) asked the question, "Which of these places
gives you the most challenge with regard to maintaining your health?" The most frequently used words
to describe places that presenting the most challenge with regard to maintaining one's health referred
to both formal medical facilities and the cities where these are located. Among the 12 most commonly
used words were Seattle, hospital, (Mt.) Vernon, pills, doctor, feel, medical, appointment and CBOC.
There are 18 individual geographic quotations in three clusters mentioned by the participants. The
three geographic clusters are in around Bellingham, Mount Vernon and Seattle. The Bellingham
quotations do not appear to have any commonalities. The Mount Vernon quotations are about the
CBOC, an outpatient facility that serves the veteran population. The majority of geographical quotations
around Seattle refer to the VA Medical Center and also outlying specialty clinics serving the veteran
population.
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Challenges discussed by the participants include the logistics of receiving care in terms of distance, in
communication with medical offices, and a lack of guidance in finding the proper medical resources.
Most participants expressed dismay with a perceived VA medical culture described as lacking respect,
"feeling…not quite welcome", a lack of concern and human connection from hospital staff towards their
patients. A few individuals mentioned feeling they had earned more respect for their military service
than they received from their health care system. These things were consistent in describing both
medical facilities in Seattle and in Mount Vernon. The challenges discussed for Bellingham did not
appear to have any thematic commonalities. There were mentions of downtown Bellingham
contributing to poor maintenance of health because of the food and alcohol choices available,
challenges with family support with health concerns, and challenges with getting information useful to
navigate the VA medical system.
One of the big questions within the thesis is whether the sketch mapping technique would find hidden
geographies that student veterans identify as part of their health neighborhood. The operational
definition of "informal places” are those places that healthcare practitioners do not have in their list of
health resources and can be recommended to their patients.106 My finding is that this research question
did uncover informal places or hidden geographies within the places that were coded for RQ4.”
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Scholtz, Interview with Richard Scholtz on his methods and learning from the Whatcom County Health Map
exercise.
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Does the use of CAQDAS And Digital Sketch Maps Make any Contribution to Unifying Methodologies in
Geography?
One goal of this thesis is to explore and comment on how use of CAQDAS and digital sketch map
collection contribute to unifying methods in geography,, as put forth by Murphy in his centenary address
of the AAG.107 An interesting finding of this exploration is that although geographers (as I learned
anecdotally in discussions and demonstrations of the SketchMapper application at the 2014 AAG
meeting) have expressed the desire to collect digital sketch maps, apparently not many geographers
have made the effort or perhaps lacked the resources to develop software which collects sketch maps
digitally. My case study analysis and research of this technology demonstrates that QGIS and digital
sketch map collection is a powerful tool available to cultural geographers. My colleagues’ interest in this
technology indicates (that it would be used more frequently if made available in a user-friendly package.

Another interesting point to consider is that, as I stated earlier in chapter 2, the conventional use of GIS
programs is geared toward more corporate, municipal and military users. The maker of the premium
GIS application (ArcGIS Desktop) is a corporation (ESRI) which primarily serves these interests. Although
thousands of GIS "toolsets" exist to answer questions posed by military and corporate users, there is not
one toolset within the premium GIS program that performs the function of the SketchMapper
application.

In my own case studies, I came to value the ability to map anything that was said in relation to the
sketch maps. I found that the value of the participant-driven drawing of the sketch maps is that it
motivated the participants to tell the story of their health neighborhoods in as much detail as possible.
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Murphy, “Centennial Forum.”
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During the sketch map interview, I sensed the participants enthusiasm in pointing out items on their
map, and adding new items, as they explained their map. It was also quite easy to steer the
conversation to get more information about a participant’s geography. There was something about the
mapping process that I sensed made participants feel open to providing more information than they
would from a simple survey. I would say that this is one of the factors that this method contributes
towards unifying methods in geography. I, as a primarily qualitative geographer, felt that I had unlocked
a secret to learning about hidden geographies from sketch maps. I also feel that creating a map of the
data for presentation and persuasion makes me feel more confident about the analysis of my results
and adds to my ability to persuade my audience.

CAQDAS in geography is not a new method, however, the ability to add the dimension of hand-drawn
maps that are georeferenced into CAQDAS is in fact unique. The ability to add a locational component
to a qualitative geography based analysis adds a certain element of power to the analysis because it is
the tool used by those in power. Therefore, at least for qualitative geographers, the ability to display
results along with analysis of findings would, at least in the eyes of geographers using GIS for nonqualitative studies, make results more understandable and credible. Development of a tool which gives
qualitative geographers the ability to use digital sketch maps in their mixed methods research makes a
contribution toward unifying methodologies in geography.
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What are the merits and utilities of digital sketch maps in CAQDAS in finding hidden geographies?
First among the many merits and utilities of digital sketch maps and CAQDAS to find hidden geographies
is a simple matter of practicality. Using a digital sketch mapping application allows the researcher to
skip the step of digitizing paper and pencil maps prior to importing into a GIS program. Second,
participants find it captivating to telling the story of their health neighborhood using a map. Third the
technique of drawing one’s life story on the screen and then telling the interviewer about it instills a
certain enthusiasm in the participants. Fourth, digital sketch mapping opens possibilities towards
democratizing the technology of GIS and bringing a tool of power to the individual.
In chapter 2 I referred to some trepidation about the “wow factor” of incorporating digital into CAQDAS
analysis in QGIS research and understood this trepidation as warning to tread carefully into adding a
technology like digital sketch maps perhaps over fears of usability.108
With regard to usability of digital sketch mapping for participants, it was my goal to find a digital sketch
mapping solution that would be as easy to use as the traditional paper and pencil method of creating
sketch maps. My assessment of how well this goal was met is based upon my observations of
individuals creating sketch maps with the SketchMapper application. My first indicator of success was
an occasion of serendipitous pilot testing by my seven-year-old son. I stepped away from the computer
leaving the SketchMapper application open. Returning 20 minutes later I found that my son had created
his own markups over a base map of Whatcom County. He drew, using his finger on the touchscreen, a
set of markups and annotations on the map. His only point of confusion with using the features of the
SketchMapper was using the erase icon.
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Aitken and Kwan, “GIS as Qualitative Research.”
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My observation about ease of use of this application for participants is that after a brief demonstration
of how to use the sketch mapper application very few of the individuals in this case study had a difficulty
using the features. It was interesting to see the different styles of interaction with the sketch mapping
task among different individuals. Some users took a very traditional approach to making markups on
the maps, making an effort to make their markups emulate professionally produce cartographical
products. Other users found it entertaining and liberating to draw pictures, smiley faces, lines, circles
and so on to tell the story.
My population of users are mostly student veterans in their early 20s. I realize that a group of veterans
must have had some level of cartographic trading training in their backgrounds and it is possible that the
ease-of-use they showed in SketchMapper had to do with their background training. I would also posit
that it’s possible the public’s exposure to smart phones with mapping applications could also account for
the ease of use seen with my participants. I would venture to guess from a very small sample of users
that any concerns about seduction by the “wow factor” of digital sketch maps is no longer an issue.109

Usability (for Researchers) of Digital Sketch Maps and CAQDAS in Mixed Methods Analysis
My decision to choose Atlas.TI for my mixed methods analysis of health neighborhoods was influenced
by the claim that Atlas.TI has the new ability to incorporate georeferenced documents into computer
assisted qualitative data analysis. After reading the sparse literature of others using Google Earth
incorporated into Atlas.TI, I made the commitment to perform my analysis using Atlas.TI.110 I was in
fact, seduced by the wow factor of this claim. The greatest challenge I faced with in this case study is
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Ibid.
“BiDirectional Geocoding in Atlas.Ti 7,” accessed November 14, 2012,
http://www.atlasti.com/uploads/media/newfeatures6_geo_01.pdf; Fielding and Cisneros-Puebla, “CAQDAS-GIS
Convergence Toward a New Integrated Mixed Method Research Practice?”
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was incorporating georeferenced documents to work in concert with the features of Google Earth and
Atlas. TI. I found that the interface between Atlas.TI and Google Earth was a very tenuous one indeed.
Depending on the day or the method in which I created my files, it sometimes worked and sometimes
did not work. The documentation for using georeferenced documents in Atlas.TI was not terribly clear.
The few studies I found using georeferenced documents in Atlas.TI did not offer enough detail for me to
easily incorporate my data into the analysis. My searches through the Atlas.TI forums yielded very little
indication of use or interest in combining geography in their mixed methods research.
Another disheartening development that happened amid my data analysis was that the makers of
Google Earth made sweeping changes to their API (Application Program Interface). These API changes
in Google Earth resulted in making the new Google Earth impossible to interface with Atlas.TI.
However, after a week or two of email exchanges with Atlas.TI support in Berlin, Atlas.TI support
provided me with a workaround to this problem. Despite the workaround I received from Atlas.TI
support, I continued to have difficulties with making the connection between Atlas.TI and Google Earth.
eventually found a way to get my data into Atlas.TI and to make the connection between the two
programs more stable, but I'm unable to understand what I did to make it work. I suppose these are the
joys of working with a brand-new feature and software.
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Chapter 5 Discussions Conclusions
Discussion
The purpose of the study was to explore the use of digital sketch mapping and CAQDAS to answer these
research questions: 1. "How does exploration of digital sketch mapping and CAQDAS contribute to the
research agenda goal to unify methodologies within geography?" and
2. “What are the utilities and merits of a digital sketch mapping application to be used for collecting
information about hidden geographies?”
To find the answer these two questions I developed a case study in which I used digital sketch mapping
and CAQDAS to discover the hidden geographies within the health neighborhood sketch maps of a
group of student veterans attending Western Washington University.
Carrying out this study I found that bringing digital sketch mapping and CAQDAS into a study type which
typically uses qualitative methods does contribute to the goal of unifying methodologies in geography.
My case study shows that it is possible to mix qualitative methods with GIS methods to produce useful
information about hidden geographies. Among the utilities and merits of using a digital sketch mapping
application and CAQDAS is ability to georeference findings within a qualitative study, ease of use of the
digital sketch mapping application for participants and the ability to create powerful and persuasive
geographic visualizations of study results.

Recommendations
I would encourage future researchers to develop methods of digital sketch map collection that are more
intuitive and better incorporated into CAQDAS programs such as Atlas.TI. Smoother interaction
between CAQDAS and GIS applications would certainly hasten the unification of methods. Another
potential line of sketch map research would be investigating sketch map use on mobile devices in the
field. Yet another interesting possibility for digital sketch mapping and CAQDAS would be to couple a
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mobile device with the ability for the participant to make sketch maps and contemporaneously couple a
participant’s physiological reactions to the surrounding environment.
The development of this software is an important contribution to the QGIS research agenda because,
until the creation of SketchMapper, there was no easy method to collect georeferenced sketch maps for
direct import into a GIS and CAQDAS program for spatial analysis.

Conclusions
This thesis project contributed to current knowledge about the merits and utility of using digital sketch
mapping and CAQDAS by proving that it is possible to develop an application to collect digital sketch
maps which captures the contents of participants sketch maps into a georeferenced format for spatial
analysis in a GIS program. It shows that GIS data can be incorporated into CAQDAS to add a
geographical component to qualitative mixed method studies. It contributes to the research agenda of
unifying methodologies by demonstrating possibilities for adding maps to qualitative analysis and by
highlighting some of the problems of this technology in its current state. Finally results of the case study
analysis pointed to multiple avenues of research and development that would further the research
agendas of unifying methodologies in geography.
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Appendices
Appendix 1 Data Collection Procedure
Stepwise Procedure for Sketch Mapping Session:
1. Introduction to procedure. Give participant a summary sheet of the study and how to
contact the researcher for results when study is complete. Complete the demographics form.
2. Brief tutorial on how to use the sketch map software and touchscreen interface
3. Read the instructions to participant:
See “Sketch Mapping Instructions” in Appendix 3
Offer to help the participant with the technical aspects of sketch mapping if needed.
Allow 10-15 minutes for mapping.
4. Semi structured interview:
See “Semi Structured Interview Schedule” in Appendix 2
5. Apply the short version of the PAM
6. Debrief the participant. Ask the patient if there are any questions or concerns. Explain the
procedure for getting a copy of the final results when the project is concluded.
Thank the participant for helping with the study and dismiss.
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Appendix 2 Semi-Structured Interview Schedule

Figure 13 in Appendix 3 Sketch Mapping Interview Schedule
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Appendix 3 Sketch Mapping Instructions

Read the instructions to participant and give this prompting sheet to the participant to use
during the course of sketch mapping:
“I am interested in trying to learn how people understand their individual “health
neighborhood.” You could help me by drawing a map of yours. For this map, start by
drawing the location of yourself and then put the other people, services and information
sources that are important to you and your health. Of course, your “health neighborhood” is
bigger than the neighborhood in which you live. There is no need for all of the details. You
can think of this as similar to drawing a simple map of the physical neighborhood in which
you live: you wouldn’t put in all the streets, just your house and the landmarks and places
that you go regularly or are meaningful to you.”
help with drawing on the map or finding a place you may ask me.”
“To help me understand what is in your health neighborhood I would like you to draw on the
map anything or anyone that is important for your health. Some ideas of people places and
things to consider as you draw your health neighborhood map:”
a. Where are the places that you go to improve and maintain your health?
i. Hospitals, doctors, nurses, therapists, healers, clergy, testing facilities etc.
Are there places in your health neighborhood you view as being part of the formal medical
resources?
Are there places in your health neighborhood you view as being outside of the formal
medical resources?
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Appendix 4 Informed Consent Form
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Appendix 5 Human Subjects Research Committee Exemption Form Documents

Figure 14 Protocol Approval WWU Office or Research
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